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SPECIFICATION 
SYSTEM AND METHOD FOR MEASURING AN OBJECT 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to systems and methods for measuring 
objects, and particularly to a system and method for obtaining measurement data 
on objects by processing images thereof. 

2. Background of the Invention 

[0002] Measurement technology has been developing for quite a long time. 
Humankind has devised various measurement devices to meet new demands for 
measurement as they arose. The rapid development of science and technology in 
recent history has driven scientists and engineers to develop even more advanced 
measurement technology. Inventors and technicians are continuously enhancing 
measurement devices, and increasingly incorporating manipulation of light, sound 
and electronics into measurement apparatus. To acquire measurement data on 
certain objects, complicated measurement apparatus are often needed. 
[0003] An example of recent measurement technology is disclosed in US Patent 
No. 5,228,066, which discloses a system and method for measuring computer 
system time intervals. The system employs a circuit that can be implemented in a 
computer system for measuring a maximum and a minimum time interval for 
system elements to respond to a request for data or information. Another 
example is found in US Patent No. 5,015,867, which discloses apparatus and 
methods for measuring the diameter of a moving elongated material. The 
apparatus and methods use lasers and charged coupled devices to detect diffraction 
and interference patterns produced when electromagnetic radiation emitted from at 
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least one laser is partially obscured by edges of the moving elongated material. 
Thus a variation in a diameter of the material is measured. 
[0004] There are numerous other measurement apparatus and methods 
disclosed in the prior art. Even so, few if any of them disclose a system and 
method for obtaining measurement data on an object efficiently. Obtaining 
measurement data by processing images of the object is much more effective. 
However, conventional methods for obtaining images of objects by using 
purpose-built machines have limited application. At present, many methods are 
provided for obtaining electronic images of objects. One of the most popular 
methods is implemented using digital cameras. Nevertheless, the current 
technology does not provide any system or method for obtaining measurement data 
on objects by processing images of any format. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, an object of the present invention is to provide a system and 
method which can obtain measurement data on an object by processing images 
thereof. 

[0006] Another object of the present invention is to provide a system and method 
for obtaining measurement data by processing images obtained via a digital 
camera. 

[0007] In order to accomplish the above-mentioned objects, the present invention 
provides a system for measuring images. The image measurement system 
comprises an image obtaining device for obtaining a first image of an object to be 
measured and a second image of a standard object. The first and second images 
are sent via a communication network to a plurality of measurement computers. 
Each of the measurement computer comprises an image obtaining module for 
obtaining the first and second images, an image processing module for processing 
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the first and second images, and an image measuring module for computing an 
actual size of the object based on the data obtained by the image processing 
module to obtain measurement data on the object. The image processing module 
comprises a format conversion sub-module, a proportion conversion sub-module, a 
border processing sub-module and an image adjusting sub-module. The format 
conversion sub-module is for converting formats of obtained images into formats 
which can be identified by a corresponding measurement computer. The 
proportion conversion sub-module is for computing a conversion proportion based 
on an actual size and an image size of the standard object. The border processing 
sub-module is for ascertaining borders of different parts of the measured object 
according to different lattice densities in the first image, and for ascertaining sizes 
of different parts based on said borders. The image adjusting sub-module is for 
adjusting the first image based on different camera lens focuses of the image 
obtaining device, and for revising size changes of the different parts. Said size 
changes result from a surface camber of the camera. 

[0008] A preferred embodiment of a method of the present invention for 
measuring images comprises the steps of: (i) obtaining a first image of an object to 
be measured and a second image of an standard object; (ii) converting formats of 
the first image and second image into formats which can be identified by a 
measurement computer, and computing a conversion proportion based on an 
actual size and an image size of the standard object; and (iii) measuring sizes of 
different parts of the object in the first image, and computing actual sizes of the 
parts according to the conversion proportion. 

[0009] Other objects, advantages and novel features of the present invention will 
be drawn from the following detailed description of preferred embodiments of the 
present invention with the attached drawings, in which: 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a schematic diagram of an application environment of an image 
measuring system in accordance with a preferred embodiment of the present 
invention; 

[0011] FIG. 2 is a diagram of software infrastructure of the image measuring 
system of FIG. 1; 

[0012] FIG. 3 is a flowchart of operation of the image measuring system of FIG. 
1; and 

[0013] FIG. 4 is a flowchart of details of one step of FIG. 3, namely processing 
first and second images. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 
[0014] FIG. 1 is a schematic diagram of an application environment of an image 
measuring system in accordance with the preferred embodiment of the present 
invention. The image measuring system is installed in each of a plurality of 
measurement computers 103. The measurement computers 103 are linked to 
various image obtaining devices 101 via a communication network 102. Each 
image obtaining device 101 may be a special machine or another device, such as a 
digital camera. An image of an object obtained by any of the image obtaining 
devices 101 is sent to a corresponding measurement computer 103. The 
measurement computer 103 processes the image, and generates relevant 
measurement data on the object. Said measurement data on the object are used, 
for example, for determining how to improve production procedures for 
manufacturing the object. The measurement computer 103 may be located at a 
special measurement workstation or at a production line where the object is a 
mass-produced. 
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[0015] FIG. 2 is a block diagram of software infrastructure of the image 
measuring system. The image measuring system is installed in each of the 
measurement computers 103, and comprises an image obtaining module 210, an 
image processing module 220, an image measuring module 230 and a data 
processing module 240. The image obtaining module 210 is for obtaining a first 
image of the object to measure and a second image of a standard object having a 
standard size. These first and second images must be obtained under the same 
conditions. The second image is obtained to ascertain a conversion proportion 
which applies in measuring the first and second images. An actual size of an 
object divided by its image size equals the conversion proportion. 
[0016] The image processing module 220 is for processing the first and second 
images obtained by the image obtaining module 210, and comprises a format 
conversion sub-module 221, a proportion conversion sub-module 222, a border 
processing sub-module 223 and an image adjusting sub-module 224. The format 
conversion sub-module 221 is for converting obtained image formats into formats 
that can be identified by the corresponding measurement computer 103. The 
proportion conversion sub-module 222 is for computing a conversion proportion 
based on the actual size of the object and the image size of the standard object. 
The border processing sub-module 223 is for ascertaining borders of different parts 
of the object according to different lattice densities in the first image, and for 
ascertaining sizes of different parts of the object based on said borders. The 
image adjusting sub-module 224 is for adjusting the first image based on different 
focuses f of a camera lens of an applicable image obtaining device 101, and for 
revising size changes of different parts. Said size changes result from a surface 
curvature of the camera lens. 

[0017] The image measuring module 230 is for computing and obtaining 
measurement data on the object based on data obtained by the image processing 
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module 220. In such computing, the borders of a part being measured are 
ascertained, and the size of the part in the first image is ascertained. Then the 
actual size of the part is computed, based on the conversion proportion obtained by 
the proportion conversion sub-module 222. The data processing module 240 is 
for applying said measurement data on the object to improve production 
procedures for manufacturing the object. 

[0021] FIG. 3 is a flowchart of operation of the image measuring system. In 
step S301, the image obtaining module 210 obtains from the image obtaining 
device 101 the first image of the object and the second image of the standard object, 
the first and second images being obtained under the same conditions. In step 
S302, inspectors check whether a quality of the first and second images is 
satisfactory; for example, whether the first and second images are in focus, and 
whether the angles are suitable. If the quality is not satisfactory, in step S303, the 
image obtaining module 210 retrieves the images, and the procedure returns to the 
step S302. If and when the quality is satisfactory, in step S3 04, the image 
processing module 220 processes the first and second images. After that, the 
image measuring system can obtain basic data needed for measuring the object, 
said basic data comprising a conversion proportion and borders of different parts of 
the first image. If the image obtaining device 101 is a digital camera, step S304 
further comprises the step of the image adjusting sub-module 224 adjusting sizes 
of different parts of the first image using the focus f of the camera lens. In step 

5306, the image measuring module 230 computes sizes of the first object. In step 

5307, based on said basic data, the image measuring module 230 collects the sizes 
of the first object to generate measurement data on the object. In step S308, 
relevant operators check whether the measurement data are correct. If the 
measurement data have error, then the procedure returns to step S306. After 
obtaining all of the measurement data correctly, in step S309, relevant users apply 
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the obtained measurement data to improve production procedures for 
manufacturing the object. 

[0022] FIG. 4 is a flowchart of details of step S304 of FIG. 3, namely processing 
the first and second images. In step S3041, the format conversion sub-module 
221 converts the obtained image formats into formats that can be identified by the 
corresponding measurement computer 103. In step S3042, the proportion 
conversion sub-module 222 computes the conversion proportion based on the 
actual size of the object being measured and the image size of the standard object. 
In step S3043, the border processing sub-module 223 ascertains the borders of 
different parts of the object being measured according to different lattice densities 
in the first image to ascertain sizes of the parts of the object. In step S3044, the 
image adjusting sub-module 224 adjusts the first image according to the camera 
lens focus f of the image obtaining device 101 to revise size changes of the first 
image. Said size changes result from surface curvature of the camera lens. 
[0023] While the invention has been described above, it should be understood 
that it has been presented by way of example only and not by way of limitation. 
Thus the breadth and scope of the present invention should not be limited by the 
above-described exemplary embodiment, but should be defined only in accordance 
with the following claims and their equivalents. 
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